Objective This study aims to (1) assess the perceived need for a postdoctoral (post-doc) mentoring programme in rheumatology, (2) describe the characteristics and organisational aspects of a pilot mentoring programme implemented by the eMerging european league against rheumatism neTwork (eMeUneT) and (3) report mentors' and mentees' evaluation of the pilot programme. Methods an online survey was conducted among young researchers in rheumatology to evaluate the need and preferred characteristics of a post-doc mentoring initiative. informed by the survey, a pilot programme was designed and launched. The pilot programme was evaluated with 3-month, 6-moth and 12-month surveys and interviews with mentees and a 12-month survey among mentors, after completion. Results From 275 responses (43 countries, 86% from europe) collected, analyses were restricted to the target population (total population=158; post-docs (n=103 (65%)) and PhD students (n=55 (35%))). There was a clear need (99% positive responses) for a post-doc mentoring programme. Discussions about current and new projects, and how to lead projects were ranked as priorities in post-doc mentoring. The most desired mentor attribute was generosity and interest in helping (86%), followed by research experience (68%) and having a well-established network (66%). The pilot programme included four mentees (through competitive application) allocated to three mentors. evaluation surveys and interviews revealed that the programme organisation and content were well appreciated by mentees and mentors. Conclusions The eMeUneT post-doc mentoring programme addresses unmet need for mentoring, is viable and appreciated by mentors and mentees. The programme structure and content are transferable to other fields where there is need for academic career mentoring.
InTROduCTIOn
The postdoctoral (post-doc) stage is a critical phase for early career researchers as they are expected to eventually establish themselves as independent researchers. This means to focus their research activities, identify and consolidate their research interests (ie, their own research niche), secure funding and develop their own research groups. The post-doc period is seen as one of the most difficult (and critical) in the academic career ladder. 1 It is not uncommon for researchers in these positions to live on a cycle of short contracts 2 and/or small bursaries and grants, often with a suboptimal protected time for research. This results in a challenging career phase with large uncertainty and high competition for limited funding. Research is a highly demanding and rapidly evolving field, which requires
Key messages
What is already known about this subject? ► evidence demonstrates that mentoring can have a successful impact on academic productivity, personal development, efficacy and career progression. it is expected to be highly relevant in the postdoctoral (post-doc) phase, which can be particularly challenging in early career researchers.
What does this study add?
► The eMeUneT Post-Doc Mentoring Programme covers the unmet need for mentoring in early career researchers. ► a pilot programme confirmed the feasibility and utility of a remote post-doc mentoring initiative.
How might this impact on clinical practice?
► a post-doc mentoring programme can help young researchers to boost research productivity in order to advance the field. ► The mentoring programme can help to improve networking and connections, thus strengthening the links among rheumatologists and researchers in the field of rheumatology.
RMD Open RMD Open RMD Open new and flexible educational and career-promoting resources other than those provided in the formal (traditional) education structures. Furthermore, while some challenges in research career would expectedly be similar for male and female, gender differences are also not implausible-these can be related to dealing with career breaks due to childbirth, but also, for example, to previously reported gender imbalances in access to research funding. [3] [4] [5] Under such working conditions, having a trusted, experienced senior person who could provide guidance on the right steps in career development could substantially alleviate the tension and facilitate career progression. Ultimately, this could potentially transform the post-doc years into a productive and successful phase in one's academic career.
Mentoring refers to an extended relationship through which a person of advanced professional standing guides a more junior colleague towards career success and professional growth. 6 7 Academic mentoring means that this relationship is focused on education, research and career goals. Therefore, an academic mentor is someone who has the necessary knowledge to help young researchers to improve the scientific outputs and/or help define career goals in several important domains, including research productivity, networking, career progression, personal development and work-life balance. 8 Limited evidence from earlier studies in academic medicine has shown that mentoring may have a successful impact on academic productivity, personal development, efficacy and career guidance. 9 10 However, none of these programmes were focused in the specific setting of the post-doc stage. Studies in the field of rheumatology pointed to limited access to mentoring and potentially unfulfilled mentorship needs, the so-called 'mentoring gap'. 11 12 While some institutions promote local mentoring (ie, by local staff), 13-15 finding the right mentor can be challenging, especially in some specific areas or small institutions and even more so outside junior researchers' own institutions. At the same time, researchers are supposed to be strongly embedded in an international research landscape, thus making it even more important to connect with mentors across borders.
In rheumatology, a number of mentoring approaches have been developed by the EMerging EULAR Network (EMEUNET). 16 17 Among them, a successful programme has been in place for 7 years: the EMEUNET Peer Review Mentoring Programme. 18 This programme covers one of the required skills in research: performing high-quality peer review. Inspired by this success, the EMEUNET team considered evaluating the need and developing a novel mentoring programme focused on the post-doc stage for early career researchers in rheumatology.
The aims of this study were threefold: (1) to assess the need for a post-doc mentoring programme among current post-docs and PhD students (2) to describe the characteristics and organisational aspects of a pilot programme and (3) to evaluate the pilot programme.
MaTeRIal and MeTHOds survey on mentoring needs and preferences among young rheumatology researchers A cross-sectional survey was conducted to evaluate the need and preferred characteristics of a mentoring initiative helping early career researchers to navigate the post-doc stage. The content of the survey was defined by consensus within the EMEUNET Peer Mentoring subgroup, in collaboration with the EMEUNET Steering Committee. The survey (online supplementary text 1) included 16 questions about the demographics (age and gender), background of the respondents (current position, career stage for post-docs (junior or senior), career path, type of research and disease focus), interest in mentoring (yes vs no), and key areas for mentoring (discussing (1) problems, (2) new projects, (3) how to lead projects, (4) how to build a research network and (5) how to find own research line), mentor profile and preferences on operational aspects of a mentoring programme. To create a priority score for the five key areas for mentoring (see above), respondents were asked to rank the different items from 1 (most important) to 5 (least important). The key areas were then weighted according to the rankings into a priority score (total sum). Where respondents did not provide a rank, zero weight was assigned. For feasibility reasons (survey length) the survey did not cover some other potentially relevant question about participants' background, for example, previous research mobility or participation in other mentoring programmes.
The survey was embedded in the SurveyMonkey online system and an invitation to complete the survey was emailed to all EMEUNET members (database containing >1600 members at that time) and advertised on social media platforms (Facebook and Twitter). Responses were collected between 8 August and 11 October 2017.
Analyses were limited to a target group that included post-docs (the actual target population for post-doc mentoring interventions) or PhD students (this is a potential, future target population). For the purpose of this survey a 'post-doc' was regarded as a fellow who had followed a PhD programme, leading to its completion and the graduation as a PhD, regardless of the academic background (MD or non-MD) obtained and the stage of clinical training. A 'PhD student' was used for any fellow who is currently pursuing a PhD programme, regardless of the academic background and the stage of clinical training. Similarly, those selecting 'physician in training' or 'attending physician' were considered as having a clinical background. Data were summarised using descriptive statistics. Comparisons between post-docs and PhD students were done using the X 2 or Fisher's exact test, as appropriate. Logistic regression was used to assess the association between gender and top priorities for the mentoring programme expressed by the respondents. Interactions with gender were assessed during the analyses and stratification was performed if a significant interaction was detected. All analyses were performed using Stata V.14. 19 Permission from the mentees and mentors participating in the programme to analyse and anonymously report the surveys was obtained. evaluation of the pilot edition of the post-doc mentoring program Informed by the survey results, a 12-month post-doc mentoring initiative was developed and piloted (details presented in the Results section). Potential mentors were identified as top leaders in the field of rheumatology who matched the profile retrieved from the survey. A list of candidate mentors was defined by the organisers (Peer Mentoring subgroup members and Steering Committee) and official invitations were sent. An individual development plan (IDP), a document defining mentees' goals for the mentoring programme, was used for a baseline assessment of the mentees and served as a start for communication with mentor. Next, regular blinded evaluations (mentors and mentees were not aware of each other's' answers) were performed in the form of short surveys to mentees (at 3, 6 and 12 months) and mentors (at 12 months) (using Qualtrics Software), 20 as well as qualitative interviews with mentees on completion of the programme.
Qualitative interviews included open questions about their experience of the programme, the frequency of communication in the mentor-mentee pairs, progress on achievement of the goals set for the year, overall satisfaction and an open question at the end for any other comments for improvement. Data from the IDPs and the regular surveys were extracted and analysed using descriptive statistics. Major themes emerging from the interviews were identified and summarised narratively.
ResulTs survey on mentoring needs and preferences among young rheumatology researchers
A total of 275 responses from 43 countries (n=237 (86%) from Europe) were collected. Among these, 103/275 (38%) came from post-docs, 55 (20%) from PhD students, 66 (24%) from training physicians, 66 (24%) from attending physicians, 27 (10%) from senior researchers and 16 (6%) from other career positions. Analyses were restricted to those identified as post-docs or PhD students (n=158) (table 1), as they were the target (primary and future, respectively) population of the present study. The PhD students were more likely to have a clinical background and to be in training, but differences did not reach statistical significance. A quarter of the post-docs had a clinical background. Most of the post-docs were in their first 3 years after PhD graduation (n=60 (60%)). Just over half of post-docs (n=55 (53%)) were interested in a career path as a physician scientist or a researcher as their primary goal. A heterogeneous background in terms of research areas and diseases of interest was observed among respondents (online supplementary table 1). Figure 1 Characteristics of a mentoring programme. (A) Priorities of a mentoring programme. Respondents were asked to rank five potential items according to their priority to be included in a mentoring programme from 1 (top priority) to 5 (last priority). See the Data analysis section for methods to calculate priority scores. Bars represent mean and SD for each item (also included as bars label). These scores were calculated from the 126 respondents who answered this question. (B) Potential barriers to the success of a mentoring programme. Summary of the potential barriers to the success of a mentoring programme (multiple responses were allowed). The vertical axis represents the per cent of responses (indicated as bars label) collected for each item from the 158 respondents. Respondents were asked to indicate their preferred skills and attributes of a mentor from those given in the list. Multiple responses were allowed. N (%) for each item was calculated. Differences between post-docs and PhD students were assessed by X 2 tests. *30 respondents did not answer question regarding skills and attributes expected from a mentor. The exclusion of these 30 respondents did not significantly change the baseline characteristics of the group.
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Among the post-doc/PhD student respondents (126/158), the vast majority (99%) stated there is a need for a mentoring programme specific to post-docs.
When asked about the priorities of such a mentoring programme, discussions about current projects, new projects and how to lead projects were ranked in the top positions ( figure 1A) , with slight differences between post-docs and PhD students: whereas the first one was ranked as the top priority for post-docs, the PhD students prioritised the last one.
Separate analyses by gender revealed that whereas post-doc men clearly prioritised 'discussing problems with current projects' (n=12/28 (43%)) over 'discussing how to lead projects' (n=6/28 (21%)) and 'discussing how to build a research network' (n=5/28 (18%)) as the top priority, a more balanced situation was observed for women ('discussing problems with current projects': n=14/56 (25%), 'discussing how to lead projects': n=14/56 (25%) and 'discussing how to find an own research line': n=13/56 (23%)). Concerning PhD students, women were more likely to choose 'discussing how to find their own research line' and less likely to select 'discussing how to lead projects' as first priority compared with their men counterparts (online supplementary table 2).
Regarding the profile of an ideal mentor, the most desired attribute was generosity and interest in helping, followed by research and networking aspects (table 2). Concerning the potential uses of the mentoring programme, 'developing research ideas' and 'career plans' emerged as the most common potential use overall, although post-docs emphasised the need for help with grant writing (table 3) .
Preferred mentor-mentee communication methods were email (67%) and face-to-face meetings at conferences (47%). The majority of the respondents preferred a frequency of once per month (36%) or every 3 months (28%). The optimal duration for such a programme was found to be 12 (43%) or 24 months (47%). The potential obstacles for the success of the programme were summarised in figure 1B, the most important being related to mentor availability, without differences by gender or career stages. Finally, in order to explore whether potential mentoring needs may be found within Europe, the mentoring priorities, the profile of an ideal mentor and the potential mentoring barriers were compared between Western European countries compared with their Eastern counterparts (online supplementary tables 3-5). Overall, a common picture was observed, although networking and international experience were more appreciated in Eastern countries, where less barriers were also perceived.
The eMeuneT Post-doc mentoring programme: structure and characteristics Informed by the results of the survey, the EMEUNET Peer Mentoring subgroup in collaboration with the EMEUNET Steering Committee launched the EMEUNET Post-Doc Mentoring Programme in June 2018. 21 The organisation of the programme is summarised in figure 2 . Briefly, three mentors were identified and invited to participate. An open call (including a brief description of the mentors' research interest and keywords) directed to post-docs was launched and advertised among EMEUNET members via email and social media platforms. The applicants were allowed to select the mentor of their interest, and the organisers had no role in the mentor-mentee pairing. Four applicants were selected based on their background, career profile and motivation after a competitive process. Selected applicants (mentees) and mentors were introduced by email and a first face-to-face meeting was scheduled at the 2018 EULAR Annual Congress. These 1-hour meetings were organised by members of the Peer Mentoring group, and a meeting agenda was defined prior to the meetings to ensure consistency among the mentor-mentee pairs. A member of the Peer Mentoring group was always present to open the meetings and guide the first steps of the introductory meetings. During these meetings, the programme structure and materials (ie, the IDP) were introduced. The IDP represents an essential tool for mentees to assess current skills and interests, make During the face-to-face meeting, the mentor and the mentee discussed the aims proposed by the mentee within their IDPs and how the guidance of the mentor may help achieve these. Therefore, the IDP served as the communication tool to help set the goals of the mentorship.
The eMeuneT Post-doc mentoring programme: evaluation of programme outcomes Findings from the IDPs (baseline assessment) as well as from 3, 6 and 12 months follow-up mentees' surveys supplemented by qualitative interviews revealed that mentees greatly appreciated the programme and the opportunity to connect with a mentor. None of the four participants had an external mentor before entering the programme, whereas the satisfaction with the local mentors (mentors from own institution) varied from unsatisfactory (1/4), moderate or satisfied (2/4) to very satisfactory (1/4). All mentees stated that their career aspiration was to have an academic career and most (3/4) stated that they wanted to improve their skill set. Concerning the self-assessments, the mentees rated themselves high in professionalism and responsible research, whereas career planning skills, management and leadership were the domains with lower scorings ( figure 3A) .
The mentees acknowledged that the introductory faceto-face meetings helped to establish the first contact with the mentor and get initial guidance and new perspectives on the career development (3/4) and gain confidence to communicate with the mentor later on (3/4). Number and content of contacts during the year varied substantially and depended on the needs and proactivity of the mentees without major changes during a follow-up ( figure 3B ). Most of the interactions were done via email. Mentors were responsive, and there were no issues of poor communication or lack of reaction. Mentors were able to address all the questions about career priorities and choices raised by mentees (2/4 somewhat agreed and 2/4 strongly agreed at 12 months). However, it was also mentioned that mentors were not able to address country-specific problems. The discussions with the mentors seemed to have an effect on mentees' confidence ( figure 3B ) and all mentees agreed that the programme helped in defining future career plans. All the mentees reported changes in their IDPs since the inception of the programme. Overall, a notable progress towards achieving the goals set in the IDP at baseline by the mentees was observed during a follow-up ( figure 3B ).
Two mentees (2/4) shared that they would like to be more supported throughout the year with some planned interactions or other ways of structuring communication. Clarifying the expectations of mentors and mentees, such as by developing a short guide to be shared with everyone involved from the start, was also suggested. Mentees suggested that one or two mentees per mentor felt optimal, mentioning that having the first discussion with other mentees would be insightful and mindopening. All mentees were confident they could also approach their mentor after the programme termination, suggesting potential long-lasting effects of the programme. Overall, the mentoring experience was enriching for all mentees (2/4 strongly agreed and 2/4 agreed that they were satisfied with the programme, with minor changes along follow-up) and all mentees would recommend the programme. The enriching effect of the programme and the positive feedback on it were evident in the testimonials as part of the final surveys (online supplementary table 6).
Finally, mentors' surveys on completion of the programme (12 months time point) showed that mentors were positive about the programme purpose and implementation (programme rated from average to excellent), as well as with the mentor-mentee fit (from good to excellent). However, the frequency of the contacts appeared to be less intensive than expected, and questions remained as to whether mentees used the programme to its full potential. When contacts did happen, mentors were happy about their content and nature. One of the mentors recommended to implement additional instructions for mentees not interacting at the full potential of the programme, whereas other mentor showed preference for a more flexible programme, with additional room for spontaneity and improvisation.
dIsCussIOn
Mentoring can be seen as an important contributor towards success in an academic career, 9 10 22 is relatively RMD Open RMD Open RMD Open easy to implement and was suggested to be cost-effective in some settings. 9 10 22-26 In recent years, there is a growing interest in incorporating mentoring into academia. 24 27 In line with this, the need for mentoring was the second most commonly reported theme identified in a survey in physician-scientists working in the USA. 28 The post-doc phase for early career researchers in academia is a challenging period where mentor support could be of high value and impact; however, such mentoring programme are lacking. In fact, mentoring programme and dedicated sessions were reported as preferred formats for career development and research training initiatives, compared with other traditional formats such as webinars or video lectures. 28 Consequently, and due to the themes emerged from our survey that can be addressed by mentoring, the programme herein reported will optimally fit the early post-doc stage, to ensure a smooth transition as an independent, senior researcher. To the best of our knowledge, this is the first assessment of the post-doc mentoring needs in the field of rheumatology in Europe. It is also the first report on a pioneering mentoring programme, described from its development right through to implementation and evaluation. The findings herein presented may serve as a starting point for similar initiatives to be developed, also in other fields.
Our survey revealed that the vast majority of the target population were interested in such a programme. Developing leadership skills, opening new research projects and grant writing, together with gaining insight into career paths, help in career development and goals setting were the most demanded priorities for mentoring. Although not focused on post-docs, a similar picture was observed in mentoring schemes in the USA. 26 28 29 These skills are not usually covered by the formal education schemes (ie, the established curricula), reinforcing the added value of mentoring programme targeting the development of such skills. Additionally, gaining insight into career paths, help in career development and goals setting were highly ranked in our survey, which is in accordance with a recent survey conducted among junior rheumatologists in the USA. 26 In contrast, negotiating a job contract and job search received a low interest in our survey compared with that of performed in the USA, 26 which may be the result of different job markets. However, to what is concerned at career topics and barriers perceived, the need for mentoring was relatively similar.
Overall, a balanced distribution in the preferences and priorities was perceived among respondents, with minor differences by gender. Previous surveys have demonstrated that women were interested in establishing mentoring relationships at an equal or slightly higher frequency than men and the breadth of the 'mentoring gap' is similar between genders. 30 31 However, it is of utmost relevance to ensure diversity in mentoring, a balanced gender representation among mentors and, more importantly, to offer flexible mentoring with a broad scope. In this scenario, the mentee should be playing a crucial role in setting the specific aims of the mentoring. Being proactive and committed were mentee's characteristics attributed to a successful mentoring experience in a focus group study. 26 Consequently, the mentoring programme should be conceived as flexible structures, and the mentees should be the driving force of the relationship. 32 The needs assessment survey formed the basis of further consultations with stakeholders and experts, and led us to launch a pilot version of the EMEUNET Post-Doc Mentoring Programme. In contrast to other mentoring approaches, entry to this programme was based on a competitive open call. Acknowledging the importance of mentor-mentee matching for a successful mentoring relationship, 6 33 the mentees were allowed to select the mentor (from the provided list) that best fitted their expectations. The overall satisfaction with the mentors' feedback and the mentoring experience confirmed that this approach was satisfactory for both parts, and no mismatches were signalled. The expectations, career plans and profile of the participants at programme entry fitted with the target population, hence supporting the adequacy of this application and selection process. Further, the programme was conceived as a remote mentoring experience, which benefits diversity, facilitates the access to mentoring of all community members regardless of their local possibilities, promotes access to well-known experts (a major current unmet need), 26 and avoids potential conflicts with local competitors. 26 Navigating a remote programme with a flexible structure can be challenging, especially in the absence of previous successful mentoring. 26 Introductory forms, templates or dedicated information materials have been advocated to overcome such challenges 6 34 although most initiatives do not make use of these documents. In line with this, we developed our own IDP as a systematic document covering the whole mentoring process. IDP allows the mentees to identify their skills and weaknesses and set goals for the short and mid-term, thus facilitating communication and balancing mutual expectations. Although relatively similar templates have been reported for other settings (thesis or promotion committees, mentoring contracts, etc) 34 35 for specific steps, to the best of our knowledge, this is the first time that an IDP with a detailed structure has been implemented and conceived as an 'anchor' guide for a mentoring programme. In a remote mentoring context, the IDP has a pivotal role as it provides structure, plan and input for mentor-mentee interactions.
The results of our survey delineated the profile of an ideal mentor that mirrored those observed in previous initiatives. 26 32 36 Interestingly, the most important perceived barriers were the lack of mentor time and commitment. This is in accordance with the current literature, where time pressures 26 and lack of commitment 32 are reported as important limitations for successful mentoring. Although most mentors devote Education Education Education their efforts in an altruistic way, this is suboptimal and represents a central challenge due to the relevance of mentoring for the academic path and the benefits of mentoring on mentors' performance and productivity. 24 In fact, the lack of tangible rewards for mentoring was identified as the greatest barrier in a recent focus group 26 and in previous works. 28 37 38 Taken together, all these observations underline the need for mentoring to be recognised as a professional duty and hence, be included in the mentors' own portfolio. As such, the organisation of official mentoring programme and the participation of international societies and allied institutions must be considered to provide an official framework. The need of formal cross-institutional mentoring networks also emerged from a mixed-method study in the USA. 28 In this sense, the mentorship programme by the British Society of Rheumatology provides a good example. 39 Involving national societies may contribute to maximise the mentoring experience by engaging mentors with distinct expertise and profiles, which may further lead to positive outcomes, for example, in terms of opportunities for networking and diversity for the mentee, 29 40 and reduced time pressures for mentors. Since the mentoring needs and preferences of the mentees and the profiles of the mentors observed in our survey are equivalent to those observed in other countries, such as the USA, this article may pave the ground for international collaborations in mentoring programme using the programme development described here as a template.
Evaluation of the pilot programme proved that this programme was viable and appreciated by both mentors and mentees, and demonstrated that overall, the developed format works well. Potential programme improvements could be in developing supporting guides to clarify the expectations at the start of the programme, as well as providing some additional communication structure during the year to encourage continual communication, always keeping a flexible format.
Although the survey sample in this study may not be necessarily representative, the fact that it was advertised through EMEUNET maximises the likelihood of a substantial proportion of active young researchers in the field being reached. However, a potential responder bias may be expected as researchers interested in mentoring would likely be more prone to complete the survey. Notably, more females participated which may reflect the gender structure of young rheumatology researchers or indicate a gender bias in survey response. 41 42 It is important to note that, in the absence of validated questionnaires or objective measures, the needs and preferences around mentoring, as well as satisfaction with the mentoring programme in the pilot programme were measured with self-composed nonvalidated questionnaires. Another limitation of the study is the size of the pilot programme with only four participants. However, it must be considered that it represents a proof of concept edition aimed, in part, at assessing the implementation and functioning of such a pioneer initiative. Larger-scale assessments of the target population and comprehensive evaluations of existing and future programme (including face-to-face mentorship programme) are needed.
In summary, we report an assessment of the mentoring needs and preferences of post-doc researchers in the field of rheumatology, the implementation of a pilot programme and an evaluation of its outcomes. The EMEUNET Post-Doc Mentoring Programme covers the unmet need for mentoring in early career researchers, confirming the feasibility and utility of an international, remote mentoring initiative. A formal evaluation of the objective efficacy of the mentoring programme remains challenging, due to the lack of objective outcomes measurements, 22 and the scarcity of long-term data on the value, sustainability and impact of such programmes. Through this article, we wish to inspire the implementation of similar programmes and the collaboration among international societies and research institutions to develop such programmes under official frameworks, and to transfer the programme principles into other fields beyond rheumatology. Correction notice The article has been corrected since it was published online. The co-author James gwinnutt's surname was misspelled as gwinnut which has been amended now.
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